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NEW ENGLAND WATER WORKS ASSOCIATION. 


ORGANIZED 1882. 


Vol. V. June, 1891. 


This Association, as a Body, is not responsible for statements or opinions 
of any of tts members. 


MARCH MEETING. 
Youna’s Hoter, Boston, March 11, 1891. 


The regular quarterly meeting of the Association was holden here to-day. 
In the absence of President Noyes, Treasurer Nevons presided, and the fol- 
lowing-named gentlemen were present: — 


ACTIVE MEMBERS. 
Solon M. Allis, Malden, Mass. 
Phinehas Ball, Worcester, Mass. 
Lewis M. Bancroft, Reading, Mass. 
Albert P. Barrett, Woburn, Mass. 
Jos. E. Beals, Middleboro’, Mass. 
Nathan B. Bickford, Boston, Mass. 
Wm. R. Billings, Taunton, Mass. 
Dexter Brackett, Boston, Mass. 
A. W. F. Brown, Fitchburg, Mass. 
Geo. F. Chace, Taunton, Mass: 
H. W. Conant, Gardiner, Mass. 
R. C. P. Coggeshall, New Bedford, Mass. 
Byron I. Cook, Woonsocket, R.I. 
P. F. Crilly, Woburn, Mass. 
Lucas Cushing, Boston, Mass. 
Edwin Darling, Pawtucket, R.I. 
F. W. Dean, Boston, Mass. 
A. B. Drake, New Bedford, Mass. 
T. M. Drown, Boston, Mass. 
J. W. Ellis, Woonsocket, R.I. 
H. L. Eaton, Somerville, Mass. 
F. F. Forbes, Brookline, Mass. 
F. L. Fuller, Boston, Mass. 
A. S. Glover, Boston, Mass. 
W. J. Goldthwait, Marblehead, Mass. 
John A. Gould, Boston, Mass. 
E. H. Gowing, Boston, Mass. 
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Walter Hale, Orange, Mass. 

F. E. Hall, Quiney, Mass. 

E. A. W. Hammatt, Boston, Mass. 
J.C. Hammond, Jr., Rockville, Conn. 
J. L. Harrington, Cambridge, Mass. 
John Harris, Waltham, Mass. 

John C. Haskell, Lynn, Mass. 

W. M. Hawes, Fall River, Mass. 

R. S. Hicks, Stafford Springs, Mass. 
H. N. Hyde, Jr., Newtonville, Mass. 
A. A. Jenkins, Milford, Mass. 
Willard Kent, Woonsocket, R.I. 

T. C. Lovell, Fitchburg, Mass. 
William MeNally, Marlboro’, Mass. 
J. W. Morse, Natick, Mass. 

Hiram Nevons, Cambridge, Mass. 
E. H. Phipps, New Haven, Conn. 
Geo. J. Ries, Weymouth Centre, Mass. 
H. W. Rogers, Salem, Mass. 

A. H. Salisbury, Lawrence, Mass. 
J. D. Shippee, Holliston, Mass. 

G. A. Stacey, Marlboro’, Mass. 

F. P. Stearns, Boston, Mass. 

M. M. Tidd, Boston, Mass. 

Chas. K. Walker, Manchester, N.H. 
J. C. Whitney, West Newton, Mass. 
H. B. Winship, Norwich, Conn. 

G. E. Winslow, Waltham, Mass. 

E. T. Wiswall, West Newton, Mass. 
M. F. Wright, Lowell, Mass. 


ASSOCIATE MEMBERS. 
J. M. Betton, Boston, Mass. 
A. H. Brodrick, Chadwick Lead Works, Boston, Mass. 
E. L. Ross, Chapman Valve Manufacturing Co., Indian Orchard, Mass. 
T. M. Hayes, Dean Steam Pump Co., Holyoke, Mass. 
Gilchrist & Taylor, Boston, Mass. 
J. A. Tilden & E. D. Winton, Hersey Manufacturing Co., Boston, Mass. 
F. E. Stevens, Peet Valve Co., Boston, Mass. 
E. L. Abbott, Thomson Meter Co., New York City. 
Jesse Garrett, R. D. Wood & Co., Philadelphia, Penn. 
A. D. Blossom, Whittier Machine Co., Boston, Mass. 
W. S. White, Boston, Mass. 


GUESTS. 


Hiram F. Mills, C.E., Lawrence, Mass. 
H. H. Johnson, Chairman Water-Supply Com., Mass. Legislature. 
E. B. Parkhursh, Woburn, Mass, 
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A. L. Forbes, Holliston, Mass. 

J. J. Moore. 

D. J. White. 

Chas. E. Ryder. 

C. W. Shattuck, Norwood, Mass. 
F. M. Ashley, New Bedford, Mass. 
A. D. Nickerson, Pawtucket, R.I. 


Lunch being finished, Chairman Nevons rapped the meeting to order and spoke 
as follows : — 

The Cuarrman. —I was informed that the President of the Association was 
unavoidably absent in New York, and that it was my duty to preside; and I never 
like to shirk my duty. But when I consented to preside to-day I did not know 
that the Vice-President of the Association was here. Now Mr. Walker owes 
you an apology, and if you do not compel him to make it before we get through 
it will be no fault of mine. I also wish to state that Dr. Walcott is unavoidably 
absent on account of sickness in his family; but he has sent a good substitute 
here, Mr. Mills from Lawrence, who will speak later on. I have another bit of 
an apology to make, and that is— our old friend Munroe is sick and cannot be 
here to-day; but Mr. Danforth has kindiy consented to come and assist Mr. 
Pratt, and I have no doubt we shall be well satisfied. They will now give us a 
song. 

A song was then given by Messrs. Pratt and Danforth. 

The Cuatrman. — Gentlemen, [ take great pleasure in introducing to you 
Mr. H. F. Mills, of the State Board of Health, who will speak to you on the re- 
lation of water-supply to typhoid fever, almost the identical subject that was 
announced to be spoken on by Dr. Walcott. (Applause.) 

Mr. Mills having read his paper and its discussion having been finished, the 
Secretary read the application for resident active membership in the Association 
of George H. Nye, Civil Engineer, New Bedford, Mass. The Secretary was in- 
structed to cast the vote of the Association in favor of the admission of the ap- 
plicant, and this having been done, Mr. Nye was declared by the chairman duly 
elected to membership in the Association. 

The Cuatrrman. —I have the following communication from the Secretary of 
the American Water Works Association : — 


AMERICAN WATER WorkKS ASSOCIATION, 
Orricre oF Secretary & Treasurer, Evmira, N.Y., March 9, 1891. 


R. C. P. Coccesnary, Secretary New England Water Works Association : — 


Dear Srr,—I very much regret that I am unable to meet with you this 
time, but am too busy preparing for the next meeting of the American Water 
Works Association next month. 

We shall be very comfortably quartered at the ‘‘ Continental,” where there will 
be room for everybody; and we cordially invite all or any members of the New 
England Water Works Association to meet with us. We can insure you a very 
pleasant, and we think profitable, time. Our programme will embrace some 
very interesting topics treated by able writers, and the Philadelphians will cer- 
tainly look well to our comfort and enjoyment. 
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rusting that you will have a very pleasant meeting and enjoy it so much 
you will all want to come to Philadelphia, 
I am, yours truly, 
J. M. DIVEN, Secretary. 


The CnHarrman. — There is no special action to be taken on this letter, but 
I do not think there is any doubt that every member who attends that meet- 
ing will have a good time. Is there any other business to bring before the 
Association at this time? 

Mr. Bitiines. — I have a little matter of business that I am going to venture 
to offer on my own responsibility. It remains to be seen what the Association 
may think of it. This Association has been growing for some years. The meet- 
ings during this past winter are sufficient evidence of that. The interest has 
been increasing. And Ido not know of an association which has reached the 
dignity and importance that this Association has now attained which is quite as 
indifferent — I may say ‘‘ happy-go-lucky” — in its method of selecting its 
officers. And if we were to judge by the result obtained in the past, the ‘‘ happy- 
go-lucky ” method has been a good one, because no one can find any fault in that 
direction. But while we are so prosperous and while we are in such excellent 
shape, the question has come to me whether it will not be well to remember that 
with this growth and with this prosperity comes an increase of responsibility as 
well as an increase of opportunity. And that next raises the question whether 
more consideration, more time, might not well be given to the matter of select- 
ing officers. Now we know how it is done at present. Some time during the 
convention a committee is appointed, and they retire, and, with the best good- 
nature in the world, elect or suggest an excellent staff of officers, and the men 
elected have thus far very kindly agreed to serve, and have done nobly by the 
Association, as we all know. But it is getting to be a good deal of a tax on 
those who do serve. And it has occurred to me that perhaps a little more 
deliberate method might well be employed, and, as expressing my feeling in 
that direction, I will move, sir, that a committee be appointed, if possible before 
this meeting is dissolved, by the Chair, who shall investigate the matter between 
now and the annual meeting, and report at the annual meeting a list of officers 
for the Association. Now I know, sir, that according to all custom and pre- 
cedent it is proper that the mover of a motion should be placed on the com- 
mittee, and I therefore respectfully decline to serve on that committee, and ask 
you to make it up entirely without me. 

The motion was seconded by Mr. Brackett. 

The Cuairman, — Gentlemen, you have heard the motion of Mr. Billings. 
Is there to be any discussion upon it? It seems to me as though there must be 
several here who will want to say something in regard to that; or else you are 
all so ready to endorse it that we will put it to a vote. 

Mr. Daruine. — I will say that I can see no harm inthat arrangement. I 
cannot see particularly how it will do any material good. At the same time, I 
do not believe there would be any harm in it, and I will second the motion for 
iue purpose of seeing what will come of it. 

On the suggestion of Mr. Darling, accepted by the mover, the number of the 
committee was made five. 
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The motion was unanimously carried. 

The Cuatrman. — I will announce that committee later. You will now give 
your attention to a song by Mr. Danforth, called ‘ The Silver Cup.” 

After the song by Mr. Danforth, the Chair appointed these gentlemen to 
serve on the committee: Frank E. Hall, Chairman; Edwin Darling, C. K.° 
Walker, C. W. Morse, and George F. Chace. 

Mr. F. L. Fuller then read a paper descriptive of a covered reservoir at 
Franklin, N.H.; Mr. John C. Haskell, one describing the foundation for the 
new Loretz pumping-engine at Lynn, Mass.; and Mr. Solon M. Allis, a paper 
describing the pipe system of Malden. 

Adjourned, on motion of Mr. Walker. 


TYPHOID FEVER IN ITS RELATION TO WATER-SUPPLIES. 
BY 


Hiram F. Mitis, A.M., C.E., Member of State Board of Health of 
Massachusetts. 


Typhoid fever is one of the diseases now generally attributed to one of the 
bacteria known as the typhoid bacillus. Bacteria are very minute vegetable 
growths, and this species is a rod with rounded ends, the diameter being about 

. one thirty-thousandth of an inch, and the length about one ten-thousandth of an 
inch. When very highly magnified, fine, hair-like appendages, cilia, may be 
seen, extending from near either end. 

It may not be unreasonable to think of the invisible kingdom of bacteria as 
consisting of as many species as the visible vegetable kingdom, and all of them 
doing as beneficent work in the economy of nature as the trees and plants which 
we see around us; but there is a small fraction, perhaps, comparable with the 
small number of poisonous plants, which are disease-producing. 

The number actually known to produce disease does not exceed six, and 
among them is the typhoid bacillus. 

It is not merely held that this germ is usually associated with typhoid fever, 
but that typhoid fever does not exist when this germ is not in the system — that it 

oe is the actual cause of the disease. 

It becomes important, then, to determine how it can get into the system, and 
under what conditions it can live outside the human body. 

These questions have been and are being studied with care, but there is much 
yet to be learned. That these germs may be taken into the body with the food 
and drink appears to be well established. There appears to be no good ground 
for believing that they live in the air, and are carried from place to place by 
winds; but it is not unreasonable to conclude that they may live in air long 
enough to be carried with dust on clothing from one sick-room to another, or 
from the sick-room to the kitchen, or be blown about a yard where slops from 
a sick-room have been thrown, or blown into the windows of a sleeping-room 
with the dust from a privy unfortunately near. 

Cases, following one another in the same house, have been more readily ex- 
plained by such communication than by the milk or drinking-water obtained 
from the same source as that used by neighbors who were not afflicted. 
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Milk is an excellent food for the typhoid bacillus, and if cans are washed 
with water from a well polluted by soakings from a privy where dejecta from a 
typhoid patient have been deposited, even the few bacilli that would remain 
attached to the can after the water had dripped out might, after milk was again 
put in the can, increase in a day to a dangerous number. 

Many cases of prevailing typhoid fever in cities have been limited to a single 
milk route, and typhoid fever has been found to have been at the farm wheace 
the milk was brought. 

Drinking-water has many times been proven to be the medium by which typhoid 
fever has been communicated. I will pass by the marked cases which have been 
recorded in Europe, and limit observations to our own State. 

In one of four mills in Canton where were employed one hundred and twenty 
men, about fifty were taken ill, in June, 1888, with symptoms of typhoid fever. 
One-third of the cases were fully developed typloid fever, with one death. The 
other cases were abortive or of mild form. None of the women or children of 
the families of these men were taken ill. This limited the cause of the disease 
to the conditions at the mill, and excluded the conditions at their homes. The 
water principally used at the mill was from a well near by. This well was fifty- 
four feet distant from, and the water in it was about eight feet below the bot- 
tom of, a privy-vault at the office of the company, and a ledge rose up between. 

Eight months previous to the attack of the men in the mill, a man at the of- 
fice was taken ill with typhoid fever and used the privy there. There was, in 
the year, scarcely a case in town outside of these I have mentioned. 

The questions arise, can germs of typhoid fever live in a privy, and in the 
ground, fora period of eight months? and was there any communication be- 
tween the privy and the well? 

The water of the well showed by chemical analysis that it contained about five 
times as much chlorine as pure ground-water in that region, and high nitrates, 
both of which indicated pollution from household wastes. 

The ammonias were higher than those of unpolluted waters, but showed that 
the organic matter which the high chlorine and nitrates indicated was previously 
in the water had been pretty well filtered out. 

To determine whether there was any direct connection between the privy- 
vault and the well, a bushel of common salt was put into the privy-vault. In 
one week the chlorine of the water of the well had increased fifty-three per 
cent., and in twelve days had nearly doubled, showing a definite connection 
through the ledge between the vault and the well. 

The strongest proof we have that the germs of typhoid fever can live ina 
privy-vault, and in the ground, for eight months, and be slowly conveyed through 
the ground, where the conditions for filtration are such as to remove a very 
large part of the organic matter from the water, is in the result found here — that 
fifty men, every gne of whom drank this water, were affected by this disease, 
and no other workmen in other mills around, where this water was not used, were 
affected. The proof here is not absolute, but the result is in line with other 
recorded cases where the time was shorter. 

Our neighboring city, Newburyport, used well-water until 1881, when water 
was brought into the city from springs. In the nine years previous to the in- 
troduction of spring-water the number of deaths yearly by typhoid fever, per 
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10,000 inhabitants, was 4.55. In the seven years since the introduction of 
pure water the number of deaths per 10,000 has been only 2.07, or less than half 
as many as previously. 

The highest death-rates by typhoid fever in the State are not in the cities, 
but are in the towns that depend for water upon wells. The five highest on the 
list, for the past eighteen years, have an average death-rate of 12.82 per year for 
each 10,000 inhabitants; while the five cities having the highest death-rate by 
typhoid fever in the past twelve years average 7.65 per 10,000, and the average 
for all of the cities of the State, in the same time, has been 4.62. 

The town which had the highest death-rate from typhoid fever in the State 
was Ware, and in the fifteen years previous to 1886 the average number of 
deaths by typhoid fever in 10,000 inhabitants was 16.5. In 1886 this town in- 
troduced a supply of water, and in the years since, although the water has not 
yet come to be generally used, the number of deaths has fallen to 6.9, or four- 
tenths as many as previously. 

Typhoid fever is properly regarded as a preventable disease, and before we 
close I think you will agree with me that our communities have responsibilities 
that cannot be ignored, in preventing the death of many people yearly scattered 
through all classes of society. That this is to a great extent a preventable 
disease is shown by these general facts: Twenty-five years ago the average 
number of deaths by typhoid fever in 10,000 inhabitants, in the places which are 
now cities in this State, was 7.8; the number now dying yearly from this 
disease in the same places is 4.6 in 10,000 inhabitants. In fact, the actual 
number of deaths from this disease twenty-five years ago in these places, 
when their population was only six-tenths as much as at present, was as great as 
it is now; and if measures for its prevention had not been taken, and the death- 
rate had continued as it was twenty-five years ago, we should now have 1,000 
deaths yearly, when the actual number in the cities is 600. 

With 600 deaths in a year in all the cities of the State, with a population of 
one million and one-third, we find our neighboring city of Lowell, with a popula- 
tion of 78,000, has inthe last twelve months had 143 deaths from this disease — 
more than one-fifth of the whole number; and the city of Lawrence has had 66, 
or more than one-tenth of the whole number. These two cities have together 
had 68 more deaths by this disease in the past twelve months than the city 
of Boston. If these cities had had only as many deaths as the average of 
the cities, the number would have been 36 in Lowell, and in Lawrence 21. 
There have been in Lowell 107 more deaths, and in Lawrence 45 more deaths, 
from this disease in the past year than the average of the same number of inhab- 
itants in the cities of the State. These are serious facts, and in considering the 
steps that should be taken to prevent the recurrence of such an affliction, the 
question of first importance is, whether the cause of this disease in these cities 
is exceptional or continues from year to year. 

From the registration reports we find that for the twelve years from 1878 to 
1889, the yearly average number of deaths from typhoid fever in all of the 
places in the State which are now cities has been 4.62 deaths for each 10,000 
inhabitants. 

The number of such deaths in each of the cities may be found in the fellowing 
table: — 
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Average number of deaths in the cities of Massachusetts by typhoid fever, 
per year, for each 10,000 inhabitants, for the twelve years 1878 to 1889: — 


Holyoke. - 8.93 | Brockton . 4.01 


Fall River . . . 6.32 | Malden 3.54 
Springfield . - 5.29 | Worcester . 3.33 
Taunton. : 5.02 | Newburyport - 3.25 
Quincey : - 4.68 | Gloucester . 3.23 


Northampton - 4.04 | Waltham. x 2.42 


In this period of twelve years Lawrence stands next to the highest, with a 
yearly death-rate, from this cause, of 8.33 per 10,000, and Lowell follows next 
with 7.63. 

There are four cities larger than Lawrence — viz., Boston, Worcester, Cam- 
bridge, and Lynn—whose yearly death-rate from typhoid fever averaged 3.91 per 
10,000, or less than one-half that of Lawrence, and the death-rate from this dis- 
ease in Lawrence was nearly double that of the average of the cities of the State. 

The deaths of the past year are not included, in order that we may see the 
relative position Lawrence and Lowell have held with other cities in ordinary 
years. 

Turning again to the tables, to see if the condition of Lawrence is improving 
or deteriorating, we find the following average death-rates from typhoid fever, 
per 10,000 living, for the four years 1886 to 1889 : — 


Lawrence . - 10.30 | Haverhill . 4.98 
Fall River - 6.40 | Cambridge = 
Holyoke . - 6.13 | Worcester ° 


The average for all of the cities in these four years was 4.59. 

Here we find Lawrence in these four years (next previous to and not including 
the last year), with the greatest death-rate from typhoid fever of any city in the 
State, amounting to 10.20 deaths yearly for each 10,000 inhabitants; followed 
closely by Lowell with 9.55; and then by Fall River with_less than two-thirds as 
thany. 

Lawrence here has more than three times as many deaths by this disease, for 
the same number of inhabitants, as the average of the four larger cities of Bos- 
ton, Cambridge, Worcester, and Lynn; and more than two times the average of 
the cities of the State. 
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It is to be noticed that the five cities having the highest death-rate from this 
disease are manufacturing cities, and there may be reason in attributing a part 
of fhe cause to the mode of life in such cities being poorly adapted to care in 
sickness; but on the other hand it may be seen by the last report of the State 
Board of Health, page 395, that the mortality rates of Lawrence, since it became 
a city, compard favorably with the mortality rates of the city population of the 
State, taken as a whole. 

The diseases in which the death-rate of Lawrence especially exceeds that of 
other cities are typhoid fever and diarrheal diseases, both of which are 
regarded as especially dependent upon the water used for drinking. 

Comparing these manufacturing cities, we find there are twenty more deaths 
by typhoid fever each year in Lawrence than in the same number of inhabitants 
in Fall River; and in Lowell the condition is but little better than in Lawrence. 

These two cities, Lowell and Lawrence, both well situated, well regulated, and 
comparing favorably for general healthfulness with other cities in the State, 
have fifty per cent. more deaths by typhoid fever, for the same population, 
than any other cities in the State. 

These are the only two cities in the State which draw their water for drinking 
from a river into which, within twenty miles above, sewage is publicly dis- 
charged, 

Within nine miles above the Lawrence water-works are the Lowell sewers; 
and within nine miles of the Lowell water-works is the State line, with the city 
of Nashua five miles beyond. Sewage from towns in Massachusetts on the 
Nashua river is freely turned into New Hampshire, and thence into the Merri- 
mac river; and sewage from nearly one-half of the State of New Hampshire 
enters by the Merrimac river and flows through Massachusetts, past the cities 
of Lowell and Lawrence. Having no means of checking the entrance of the 
latter pollution was probably the controlling reason why the Commonwealth, in 
1878, — six years after granting to the city of Lawrence the right to introduce its 
water for drinking, — by special statute, continued this river as a free receptacle 
for sewage. 

The amount of sewage that has directly entered the river and its branches 
during the chemical examinations of the past three years is estimated to be 
about one gallon in six hundred gallons of the river water passing Lawrence, 
and there has been no more impurity in the water that could be detected by 
chemical analysis than in about one-half of the drinking-water supplies of the 
State obtained from ponds and streams; but the facts which have been pre- 
sented showing that these two cities have so much higher death-rate from 
typhoid fever than any other cities of the State, together with what is known 
of the relation of typhoid fever to sewage-polluted drinking-water, are the 
strongest grounds for concluding that even with the small amount of organic 
impurity in the water, as shown by chemical analysis, the disease germs of this 
disease are able to pass, and do pass, from one city to the other in the water of 
this river. 

This is conciusively confirmed by the following facts ia the experience of the 
past year: In the early summer the deaths by typhoid fever in Lowell were 
about six per month, a little greater than the actual number in Boston, and 
about six times the number usual in the same population in cities, at that season 
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of the year. Lawrence was then having about the same number of deaths as 
other cities of its population. 

In August, September, and October there were four cases of typhoid fever, 
about three miles up the river from the intake of the Lowell water-works, 
whose dejecta are known to have gone directly into the’river. 

In September the number of deaths in Lowell from this cause increased to 
eight, in October it was twelve, and in November it reached twenty-eight, when 
it was nearly twice the number in the whole city of Boston, and ten times the 
normal number for the population of Lowell. 

This enormous increase in deaths followed about a month and a half after the 
typhoid dejecta were deposited in the river water, three miles above the intake 
of the Lowell water-works. 

In August and September the number of deaths in Lawrence was two per 
month, bearing a normal relation to the deaths in Boston at that season. In 
October the number increased to six, and in November was five, or three times 
its normal number; and then began an enormous increase. In December the 
number of deaths was thirteen, and in January nineteen, averaging for the two 
months more than in the whole city of Boston, and nearly ten times the normal 
number for the population of Lawrence. 

This great increase followed about a month and a half after the corresponding 
increase in Lowell. 

After diligent search, no cause has been found which could have produced 
these results but that indicated by this recital of facts; and the conclusion that 
the deaths down the river were caused by the cases up the river, in the time 
which would be expected for such results to follow, is confirmed by the fact of 
finding in December the germ of typhoid fever in water from the service pipes 
of Lawrence. 

That you may have definite knowledge of the relation of typhoid fever to 
drinking-water, I present the following experience of the cities of this 
State. 

More than one-half of the cities of the State had public water-supplies in- 
troduced within the years from 1869 to 1877. In the table below are given the 
number of deaths from typhoid fever yearly in 10,000 inhabitants in each of the 
cities introducing water in the above period, for the ten years previous to 
the period and for the twelve years following it: — 
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Yearly number| yearly number! Percentage 
of deaths by ty--Date of intro- of deaths by ty- deaths in the 
CITIES. |phoid fever per| duction of phoid fever per latter period are 
| 10,000 people, | water-supply. | 10,000 people, of those in the 
| 1859 to 1868. | | 1878 to 1889. former. \] 


Holyoke... .... | 6.78 1873 | 8.93 | 133 


8.34 1875 | 8.33 | 100 


6.16 1872 | 7.63 


Wall River 7.78 1874 6.32 81 


Springfield ...... 1875 5.29 | 55 
Taunton. ...... 1876 5.02 | 82 


| 
Northampton .......... 10.98 1871 4.04 


| 


| 


Mow Bedford... .... | 17 1869 | 3.80 


7 1876 3.65 56 


oe 


Malden ......... 8.04 1870 8.54 


Fitchburg ..... 10.59 1872 3.16 30 


8.29 1873 2.95 36 


Bomerville + 4.28 1867 2.95 69 


5.97 1867 2.89 48 
8.12 1873 2.42 30 


Of these sixteen cities, all but three had less typhoid fever after introducing 
public water-supplies than before; and their average number of deaths from 
this cause was less than one-half of the number of deaths when they used water 
from wells. 

The three exceptional cities are Holyoke, Lawrence, and Lowell, whose death- 
rate from typhoid fever in the above period, since the introduction of water, has 
not been less than previously. 

Holyoke, though receiving water from an outside source for general use, has 
used, to some extent in the mills, water from the canals filtered through gravel 
beds in the bottom of the canal, or through some of the rapid filters used by 
paper-mills. No investigations have yet been made to learn whether the people 
using the canal water in this way are more afflicted with typhoid fever than 
others ; and it is a fact that during the past five years, since the canal water has 
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been more carefully filtered than formerly, the death-rate in Holyoke from this 
disease, though still high, is lower than in previous years. 

The continued high death-rate from this disease of Lawrence and Lowell, 
which, as before stated, has, in the four years previous to the last, put them far 
beyond all of the other cities of the State, must, in large measure, in the light 
of the experience of the other cities, be attributed to the polluted water-supply. 
And the experience of the others gives promise that, with a pure water-supply, 
the death-rate by this disease may be reduced by one-half. 


DISCUSSION. 


The Cuatrrman. — Mr. Mills’ paper is now open for discussion; or any of the 
gentlemen may ask him any question they see fit toin regard toit. Ifthere is to 
be no discussion on this paper, I will call on Mr. Pratt to sing us the song that 
he sang at the last meeting, ‘‘ The Drum Major,” by request. (Great applause. ) 

‘Mr. Hawes. —I would like to ask Mr. Mills before he retires, to what extent 
he thinks typhoid fever is affected by gases arising from swamps where the water 
that is left in them has dried off, and where there is always more or less decayed 
vegetation. In Fall River we hada large extent of territory that was over- 
flowed by the raising and holding back of water by the dam, and every summer 
that was dried off and exposed, and there was a great number of cases of typhoid 
fever in that region. A few years ago we had a law passed by the Legislature, 
that the reservoir company should keep that covered with water. Where they 
used to dry the water down to forty or fifty inches below high-water mark, they 
cannot dry it now to let waste water run below twenty-six inches; therefore 
keeping it covered. Then we had another case. One of our factories was built 
outside a little way, and they put several tenement-houses right into a swamp. 
They did not dig down much, but put them right on there with cemented cellars. 
In less than a year typhoid fever broke out; and one of the physicians told me 
there was more typhoid fever in those twelve or fifteen houses than in all the 
rest of the city. The question in my mind is, whether it was engendered by 
gases rising up through that cement from decayed vegetation. It could not be 
traced to the water, because they had the city supply of water. I would like to 
ask Mr. Mills’ opinion on that. 

Mr. Miris.—It has been suggested that the germs of typhoid fever grow 
favorably in the ground after the settling away of the ground water, as in 
the case of draining a territory such as you speak of; and it has been thought 
that it prevailed more at times when the ground-water was lowest. At one time 
there was a good deal to confirm the idea that it depended very much upon that 
condition; but of late years the relation between the condition of the ground- 
water and typhoid fever has been very seriously questioned; and there has been 
but little proof brought forward that there is a definite connection of that kind. 
But it is probable there is some connection, and that the draining of a territory 
of that kind may be favorable to the growth of typhoid-fever germs; but they 
must get there from somewhere. They must get there, so far as is now known, 
from sewage which contains germs coming from people who had the typhoid 
fever. That is the present view of it by those who have studied it the most; 
but it is thought that condition is favorable to the growth of those in the ground, 
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and that there may be a communication for a short distance, such as the imme- 
diate surroundings of a house, but not a general communication through the 
air by winds, so that it would be communicated from one village to another by 
the wind blowing from one to the other. But they may be carried in the air 
only a short distance, to the immediate surroundings of a house. 

Mr. Hawes. —Is there anything in the argument that I have heard used, that 
the majority of the typhoid fever in Boston originates on the lands that some 
years ago were filled in on the Back Bay? 

Mr. Mitts. —I do not know whether that is true or not. 

Mr. Hawes. —I know of a number of cases that have originated there 
recently — within a year or two. 

Mr. Mitts. — Betore the Back Bay was filled at all there was a very much 
larger percentage of typhoid fever than there is at present. 

Mr. Hawes. —If I remember correctly, that was brought up in opposition to 
filling the Back Bay —that it would increase the typhoid fever. 

Mr. Mitts. — This falling off in the number of cases to so great an extent is 
attributed to the introduction of good water, instead of using the well-water 
that was formerly used. I think that it has changed within a few years from 
something like 20 to 10,000 to something like 6 or 7, upon the introduction of 
water into Boston. 

Mr. Tipp. —I would like to ask the gentleman one question in relation to 
that: whether, from any experiments he has made in filtration, he has become 
satisfied that any amount of filtration would restrict this? 

Mr. Mitis. — Yes, sir; we have succeeded in filtering in the past few years 
at the rate of 300,000 gallons to an acre of water area, and we have concluded that 
no bacteria of any kind get through. We have not yet succeeded in filtering ata 
more rapid rate than 300,000 gallons to the acre a day. With the more rapid 
filtrations we have carried on, some bacteria have gone through. Whether 
typhoid bacilli will go through or not with this more rapid filtration we do not 
know yet, because we have just begun experimenting upon that particular 
bacillus. 

Mr. Tipp. —I presume it is to be supposed they would go where any others 
would? 

Mr. Mitts. —No, that is not to be supposed, for the reason that there are 
some bacteria that are adapted to just that condition of growth — that grow in the 
sand, that live in the sand; but the typhoid bacillus grows best at blood heat, 
and as we get down to lower temperatures it grows less vigorously. 

Mr. Tipp. — So temperature has much to do with it? 

Mr. Mitts. — Yes, sir; it has much to do with typhoid-fever bacteria, but it 
does not have the same relation to other bacteria that are adapted to the lower 
temperatures. 

Mr. Britiines. — Mr. Mills’ paper does not seem to have excited a very lively 
discussion; and I, for one, should be very sorry to have Mr. Mills leave the 
room with any impression that the amount of discussion measures in any way 
our appreciation of the value of the paper. Iam sure that his paper has made a 
profound impression here. Facts and statistics such as these, presented as they 
have been, could not fail to have that effect. But there is not much opportunity 
for such a paper to be discussed, for its conclusions are unanswerable and stand 
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as they are, and they are of great value to us; and if the paper is published in 
full, as I hope it will be, in our Journal, Iam coufdent that the number of our 
Journal that contains it will be a most noteworthy one. 

Mr. A.tuis. — In some of the old reports that i have read I saw an account of 
an epidemic which broke out in New York some years ago. I think it was 
typhoid fever; I am not positive of that, but it was a fever, if I remember right ; 
and it was a peculiar epidemic. A doctor took a map of New York and noted 
on that map, with red dots, every house where the fever broke out at that time. 
Afterward he took an old map of the city, which showed the drainage of the city 
before the city was filled up; and there was what had been a brick-kiln, which 
had dead water in it for many years previous, and which had been filled up with 
the various kinds of stuff with which they fill up such places in the city; and it 
appeared that in every single case where these red dots occurred it was right on 
that old filling. It occurred to me that was a very marked case. And I would 
like to ask if that fact has been brought into this study at all, as to whether 
these houses where fever occurred in Lawrence and Lowell have been built on 
filled land, as has been intimated in the case of Fall River. It strikes me that 
in many cases that thing might explain occurrences of this kind, although there 
is no question but that water is the largest cause, as has been so ably shown. 

Mr. Mitts. —I willsay, Mr. Chairman, in reply to that, that in Lawrence the 
cases that were reported in September, October, November, and December 
were plotted upon a map of the city. All the cases and the deaths were so 
plotted. The map was taken to the office of the water board to see if any cases 
were outside of the section supplied with water — beyond the water-pipes. 
There were three cases found to be beyond the water-pipes as they were plotted. 
An inquiry was made; that is, a messenger was sent to those houses, and it was 
found that they were numbered incorrectly in the directory, and that they must 
be moved down so as to be upon the water-pipes. There was not a case outside 
of the water-pipes. Then we have found that the number of bacteria decreases 
the farther we get from the reservoir; that is, across the city the water improves 
in the pipes, so that there is from ten to fifteen per cent. less impurity and better 
nitrification in the pipes on the opposite side of the city than at the reservoir, 
just as it comes out of the reservoir. The plotting of the cases of typhoid fever 
shows that some two-thirds of them were in that part of the city that was very 
much nearer the reservoir than the Test of the city; thus indicating that the 
typhoid-fever germs did not live in their full number to get across the city, but 
were more fatal and caused disease more in the neighborhood of the reservoir, 
and that the territory in which there was the greatest number of cases was not at 
all limited to low land which had been filled. 

Mr. Tipp. —I would like to ask the gentleman whether the conclusion from 
that might be that it was the absence of light that affected them, or the gradual 
cooling of the water after it left the reservoir and got under the earth? 

Mr. Mitis. — There was not much cooling of the water. At that season of 
the year — September, October, November, and December — there is very little 
change in the temperature, taking it right through the four months. There is 
some cooling in September; but we find, taking it right through the winter and 
all, there is a decided improvement in the water in going from the reservoir 
across the city; that there is from 10 to 15 per cent. less organic impurity. 
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Mr. Tipp. —In that case would you infer that the absence of light had any- 
thing to do with it? 

Mr. Mitts. —I do not know that the absence of light really affects it so much 
as the conditions for nitrification. We find in our experiments in filtration that 
where nitrification is taking place, 7.e., where organic matter is being oxidized 
or burned up, the bacteria are also burned up. There is a decrease, for 
instance, in the filtration of sewage of about 5,000 bacteria to a thimbleful, day 
after day; and if that number, or quite a percentage of that number, can come 
through the filter before nitrification begins to take place, when nitrification 
does take place, and takes place completely, so as to burn up the organic matter, 
no bacteria come through. Thus it is directly dependent upon that chemical 
process of the burning up of the organic matter. 

Mr. Tipp. — Then the nitrification does not depend at all upon the contact of 
the water with air? 

Mr. Mitts. —Yes, it does. The water, as it goes into the pipes, has a con- 
siderable percentage of absorbed oxygen which is there and which is used in 
this nitrification. 

Mr. Tipp. — Which is carried into the pipes with the water? 

Mr. Mitis. — Carried into the pipes. The water absorbs oxygen from the 
air, not in combination, but as a mixture; and that oxygen is used in nitrifica- 
tion in the pipe. 

Mr. Tipp. — From the air that comes in with the water? 

Mr. Mitts. — Yes. 

Mr. Futter. —I would like to ask Mr. Mills if the sewage of Lowell was 
excluded from the river, whether the effect at Lawrence would be materially 
better — that is, whether there would be less typhoid fever than there isnow? I 
suppose what affects Lowell is the sewage that comes in from above? 

Mr. Mitxrs. — It is; and if none should get in at Lowell, more of the typhoid- 
fever germs would be Killed in that nine miles than at present, so that it probably 
would be a benefit. But still we know that the condition of the water at Lowell 
is unfavorable, and there is no reason to think that in the single day longer that 
it takes water to go from Lowell to Lawrence they would be completely killed. 
There would probably be a less number, and less liability of trouble. But it 
would not be a prevention. 

Mr. FitzGeratp. —You stated that the bacillus was not visible under a micro- 
scope of the highest power? 

Mr. Mitts. — No, sir; I did not state that. I showed a picture of one which 
was seen by a microscope of high power, magnified 1100 times. I said that the 
differences between bacteria of different kinds, those that looked like the typhoid 
bacillus, could not be distinguished by a microscope of the highest power so 
that you could be sure of them. You can see differences, but you cannot be cer- 
tain that one is the typhoid bacillus and the other is not. 

Mr. Hawres.—I see that the people of the city of Lawrence have been or- 
dered to take their germs of typhoid fever in a boiled state now, instead of raw. 
(Laughter. ) 

Mr. Mirus. — Yes. 

Mr. Hawes. — Does the process of boiling kill the germs? 

Mr. Mitts. — It does. 
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Mr. Hawes. —I did not know whether you had typhoid fever in a milder form, 
or whether it destroyed them. (Laughter. ) 

Mr. Haske. — I understood you to state that there was no case of typhoid 
fever in any part of the city of Lawrence outside of what was covered with the 
water-pipes? 

Mr. Mitts. — Yes. 

Mr. Haskett. —In your opinion, if there had not been any water-pipes there, 
would there have been no case of typhoid fever during the year? 

Mr. Mitts. —I have no reason to think that. As I said, the number of cases 
of typhoid fever in towns where they depended upon wells of polluted water 
was greater than in the cities with their water-supplies; and the average number 
in the five towns having the largest number of typhoid-fever deaths was very 
much larger than in the five cities having the largest number of deaths. 

Mr. Cuacr. —Is it safe, when the death-rates from typhoid fever in different 
cities approach each other somewhat closely, to decide that the health, so far as 
typhoid fever is concerned, can be safely compared between the two cities, 
basing it simply on the death-rate? Is it not possible that there is sometimes a 
greater proportion of cures in one case than in the other? 

Mr. Mitts. —It may be that that may follow in some cases; but it is im- 
possible to get at the number of cases of typhoid fever, because there are no 
reports of them. The physicians do not report half of them. In some cases 
they are very fully reported, and in others only partially reported; so we can- 
not depend upon the record of the cases, but we can depend upon the record 
of the deaths, and that is the nearest we can get to it. ? 

Mr. Cuace.—I understood that point. I merely wanted to bring the attention 
of the Association to that fact. { 

The Cuairman. —If there are no further questions and if there is to be no 
more discussion on this subject, the Secretary has some business that he will 
bring before the Association at this time. 

Mr. Stacey. —I move that a vote of thanks of the Association be extended 
to Mr. Mills for the very interesting and valuable paper he has presented to the 
Association this afternoon. 

The motion was unanimously carried. 


DESCRIPTION OF COVERED RESERVOIR AT FRANKLIN, N.H. 
BY 


F. L. Fouurer, C.E. 


Mr. PresIpENT AND GENTLEMEN:— When our President, Mr. Noyes, 
called upon volunteers to give some short papers or to say something, I 
thought that perhaps I might show you some blue-prints of a covered reservoir 
which I have made for the town of Franklin, New Hampshire. Two months 
ago, I think it was, we had an address upon storage water, and the speaker 
mentioned the benefit of covering reservoirs which were to contain spring or 
ground water. I think that we are all pretty well aware, from the results of 
the work of the State Board of Health, that this is an advantage, preventing 
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vegetable growths in the water; and I think there is also an advantage in hav- 
ing reservoirs covered because it keeps out the dirt, and leaves, and small 
vermin that are liable to get into an open reservoir. It is easy enough to cover 
a stand-pipe that is of small diameter, generally; but a common earth-reservoir 
it is rather difficult to cover, because the area is so large. The one that I have 
proposed for this town is built with a masonry wall and covered by brick arches. 
It is only a small one. The town is not very large and can pump continuously 
day and night. so that the amount stored is not required to be very large. This 
will hold about 484,000 gallons. It is 69 feet at the bottom, 71 feet across at the 
top, and the depth of water is 17 feet. There are two rows of piers from which 
are sprung supporting arches, which makes two rings, concentric rings which 
are 12 feet apart; and from the outside wall to these piers are sprung arches, 
two sets of them, and in the centre it is covered with an ordinary dump. The 
diameter of this dump would be 24 feet, and the distance of the covering arches, 
the span, would be 12 feet. The rise of the dump is 3 feet and 3 inches, and the 
rise of the covering arches is 14 feet. The thickness of these arches is 8 inches. 
As you will see on the plan, this is covered with an earth filling which is graded 
off, and there will be some sort of a ventilator in the centre and a manhole at the 
side. The bottom slopes toward the centre, and the outlet and the inlet pipe is 
the same pipe. The cost of this reservoir, as I have figured it up, will be some- 
where in the neighborhood of $8,000. There are about 700 cubic yards of 
rubble masonry, 143 yards of brick-work, 57 yards of concrete on the bottom, 
about 400 yards of cement, the finishing coat over this concrete bottom, about 
440 yards of plaster, — coated on the side with Portland cement, — and perhaps 
about 3,000 yards of earth excavation. The pipe, as planned, was 10-inch; but 
it has been changed since the plans were made to 12-inch. So far, the price 
comes up to about $8,000, which, it seems to me, for a reservoir of moderate 
size, is not very extravagant. 


DISCUSSION. 


Mr. FirzGeratp. — How much will it hold? 

Mr. Futier. — About 484,000 gallons. 

Mr. FitzGreracp. — That is about two cents a gallon? 

Mr. Futter. —I have not figured it up in that way. 

Mr. FitzGeravp. — This has not been built yet? 

Mr. Futter. — It has not been built. It may be well to say that probably in 
building this it will be necessary to allow the centering for the dump to remain 
in place while all the brick-work is done, and considerable of the other center- 
ing will be left in place. The roof should be put on so that there is a continu- 
ous line of brick-work straight across it. That is, the brick-work should be 
begun and carried on so that there would be a continuous line of brick built 
straight across it. 

Mr. FirzGerap. —Is this outer ring made without the support of the earth? 

Mr. Futter. — It probably would not be. This wall would be built and the 
embankment put in place and thoroughly rammed before the brick covering was 
puton. The weight upon these piers is about 10 tons to a square foot. The 
piers are 12 inches square. There are 30 piers in all, — 20 in the outer ring and 
10 in the inner ring. 
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Mr. FitzGeratp. —I would like to ask Mr. Fuller if he made studies of other 
forms in comparison with this form? 

Mr. Futier. — Yes, sir; I made some computations. I found it would take 
considerably more material to store the same amount of water. 

Mr. FirzGeratp. — And the distribution of the arches was about the most 
economical one, as far as span, etc., are concerned? r 

Mr. Futter. —It seemed to me so. I found it necessary not to have the piers 
too far apart, because, in building arches over them, if the distance apart was 
too great the arch overhung the line joining the centre of the piers. 

Mr. FirzGera.p. — Is the excavation in clay or gravel? 

Mr. Fotrer. — It is a clay hardpan. 

Mr. FirzGeratp. — These prices are estimated prices, I suppose? 

Mr. Futter. — Well, I call the rubble-stone work $5.50, the brick-work $15, 
the concrete $6.50, the excavation 75 cents. I have had one estimate that is a 
little less than that; and I presume when bids are made by contractors there 
will be found to be some variation. 

Mr. FitzGreracp. — What provision, on top of these arches, have you made 
for covering? 

Mr. Futter. — Do you mean the covering arches? 

Mr. FitzGera.p. — Yes, sir. 

Mr. Futter. — The arches are 8 inches thick, and will be covered by the 
material removed in the excavation. 

Mr. FirzGeratp. —I am glad to see these covers going on. I some time ago 
gave expression to that idea—that for all ground-water a covered reservoir is the 
proper thing. I have been doing all I can to get the same thing done in Brook- 
line. I came very near it last year. I am very glad Mr. Fuller has taken this 
up and worked it out in this particular form. It strikes me as being very 
economical. Of course it might be a question of judgment in regard to the 
trusses being taken up partly by the earth. I suppose that they might be pro- 
vided in this particular form with small buttresses, if thought necessary. 

Mr. Hawes.— Have we not always thought that an open reservoir was 
better, where we had the air and light, than a covered reservoir? 

Mr. FirzGeratp. — Not for filtered water; and that is what ground-water 
practically is. I should like to ask if any one here can remember the price of 
the Newton reservoir and its capacity. It would be rather interesting to compare 
the two. 

A Voicr.—TI think the capacity is 2,200,000 gallons, and “the cost about 
$45,000. 

Mr. FitzGreratp. — Two cents per gallon. That would be just about the 


same. 
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DESCRIPTION OF AN ENGINE FOUNDATION AT LYNN, MASS. 
BY 
Joun C. Haske, Superintendent Water Works. 


Having had occasion during the month of May, 1890, to construct a founda- 
tion for the new Loretz duplex compound beam and fly-wheel pumping-engine 
of 10,000,000 gallons daily capacity, I will give a short description of the work. 

The area occupied by the structure is 36 feet in length by 30 feet in width, 
having the Leavitt engine on one side and the wall of the pumping-station on 
the other; the pump-well at one end, while there was a space of 13 feet between 
the wall of the building at the other end. The foundation consists of 7 stone 
bearings set in brick masonry, the whole resting upon a bed of concrete 20 inches 
in thickness. 

Three bearings are situated in the front, two under the centre columns, and 
two in the rear of the engine. It was necessary to excavate the earth to a 
depth of two feet below the bottom of the pump-well, 2 feet below the 
foundation of the Leavitt engine, and 5 feet below the wall of the pumping- 
station. The earth was gravel. 

As our entire water-supply depended upon pumping by the Leavitt engine 
except about six days’ supply from the reservoir when filled to its greatest 
capacity, it was not thought advisable to attempt to lay the entire foundation at 
once, but to take a portion at a time. Work was commenced upon a section 11 
feet in width nearest to the Leavitt engine. When the excavation had reached to 
within 24 feet of the desired depth, water was encountered. Upon reaching the 
required depth for the concrete, it was found that an area about 8 feet by 10 
directly under the location of the central column of the Loretz engine was of 
an exceedingly loose character, and appeared to have been previously ex- 
cavated and refilled. Upon sounding with a rod, hard bottom was felt at a 
depth of 7 feet. After removing the loose earth in this area, and while prepar- 
ing to fill the excavation with concrete, the water burst in from the bottom, 
filling the excavation 4 feet higher than where it was first met. Upon sounding 
in the place where the water burst in, it was found that a fine sand extended 10 
feet below without any indication of change in its character. Fearing that any 
attempt to pump the water while this fine sand underlying the gravel was un- 
confined might injure the foundation of the Leavitt engine by drawing the 
sand from beneath it, clear Portland cement was lowered in pails, until one foot 
in depth was spread over the bottom. After allowing the cement to set, the 
water was pumped out and the excavation filled to a height of 16 inches above 
the bottom of the concrete bed. After allowing 12 hours for the concrete to 
set, the remaining portion of the section was filled 12 inches in thickness, and 
all but a strip 2 feet in width, on the side nearest the second section, 20 inches 
in thickness. This strip was left to give a better bond between the two sections. 
After the concrete was placed in position, the water was allowed to rise to its 
full height before pumping was commenced with the Leavitt engine. 

The remaining sections were laid in a similar manner. 

The concrete was made with Portland cement, sand, and small stones, in the 
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ratio of 1—2—5 parts of each. Each layer was rammed thoroughly; the lower 
foot in 6-inch layers, the upper 8 inches in 4-inch layers. 

The brick masonry was composed of hand-made, hard-burned bricks, laid in 
Portland-cement mortar, mixed in the proportion of 1 part of cement to 2 parts 
of sand. 

No indications of weakness have yet appeared in any part of the structure. 


PIPE SYSTEM OF MALDEN, MASS. 
BY 
Soton M. Atuts, Superintendent Water Works. 


Having promised our President a five minutes’ sketch of something pertaining 
to our water works, and having. been very much pressed for time during the 
last month, I decided to bring you a topographical map of our city showing 
the system of pipes, hoping others may be led to do the same, as I, fur one, 
can, in this graphic manner of showing a system, gain a much better idea of 
the difficulties different systems and circumstances present, and thus get a 
better knowledge of the manner these difficulties are overcome. 

Malden has two supplies: one a gravity supply alternating with pump pressure 
from Spot Pond, 24 miles away and 143 feet above our city; the other a supply 
drawn from 51 driven wells at about grade 10, the latter being an additional 
supply and in use but a little more than a year. 

Our Spot Pond supply is brought down by a 12-inch pipe, and as the section 
supplied by gravity is now so large, the pressure (at City Hall), formerly 55 
lbs., is reduced to about 48, by gravity alone. 

This being inadequate for proper fire protection the pump at Spot Pond is 
run during the day, increasing the pressure to about 60 lbs.; and the night 
draft being less than the day, gravity gives us about 50 lbs. while the pond is 
full. When the water falls much below high-water mark, the pump has to be run 
night and day to keep up a suitable pressure. 

This formerly had to supply the hills, which are quite plentiful with us, and 
the supply became very unsatisfactory. This has been largely remedied by our 
pump at Eaton’s meadow, now called **‘ Webster Park.” 

In connection with our new water-supply we have a stand-pipe on Waitt’s 
Mount containing 1,158,000 gallons, the top of which is 235 feet above mean 
low tide. From this we have a pressure of about 100 lbs. at City Hall, or 
105 lbs. at the lowest streets. ‘ 

This is connected to the different portions of our system above grade 50 by 
special pipes laid for the purpose, but also large enough for estimated future 
demands, when those portions of the system below this grade (mostly old 
cement-lined pipe) are relaid with cast iron, and then connected with these 
main lines. 

In addition to this we have a special “ fire line,” as it is called, being a 12- 
inch and 8-inch C. I. pipe connecting through Pleasant, Pearl, Charles, and 
Commercial streets with the hydrants opposite, and in the yards of our most 
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important manufacturing establishments, found mostly on the latter street, in 
the lower portion of the city. 

Our expectation was, when putting this additional supply in working order, 
to use the stand-pipe pressure continuously on the fire line and those portions of 
the city above grade 50, calling that the high service, while those lower portions 
of the city supplied by gravity from Spot Pond are called the low system. 

The weak pipes above grade 50 will be replaced the first thing in the spring, 
and we hope by June 1 to be able to use the stand-pipe continuously in con- 
nection with our high service. Then, as that service requires but about 600,000 
gallons daily, we may dispense with continuous pumping at Webster Park, run- 
ning that pump daily just enough to keep the stand-pipe full. 

To use the stand-pipe pressure on the fire line at present, we have arranged 
to shut off the main line from the pump back of the fire-line connections, then 
open the gate below the stand-pipe, and at once increase the pressure on the 
fire main from 70 to 105 lbs. 

This we have done in five minutes. Of course this will be obviated when 
once we get our system working as designed. 

Now come some of the difficulties of such a system under present circum- 
stances, by cutting off our circulation in so many places, by arbitrarily entering 
the old pipes at grade 50, and shutting off everything below. 

We make many dead ends, which must be blown off occasionally, and care 
must be used to prevent the high pressure by accident getting into the low system, 
for that means a ‘‘ burst” immediately. 

Then again when, for any reason, the pump at Webster Park must be stopped 
temporarily, we must at once reconnect the two systems, and let Spot Pond punip 
do the best it can to again take care of the hills while the other pump is not 
running. 

As our trunk lines make several sharp angles and many of our connecting pipes 
are but four inches diameter, the pressure varies greatly ; and when these chang: s 
occur, some one goes without water for a.while. This we generally hear about 
at the office, with a vigorous remonstrance not always unexpected. 

Again, I would advise all who contemplate having two different water-supplies 
to get them.as near alike as possible. Spot Pond water is very good and soft, 
though sometimes affected with the usual summer complaint of all ponds not 
properly cared for; while Eaton’s meadow water is very hard, though cool, 
clear, sparkling, and good-tasting water the year round. 

Some of the citizens who are obliged to use Eaton’s wells water, from living 
in the locality thus supplied, protest because it is hard, and sigh for that of 
Spot Pond; while others who are on the Spot Pond system are not happy, because 
they want the Eaton’s wells water. Between them both the Superintendent and 
Water Board sometimes think of the old saying of the young man sitting be- 
tween two girls, who said, ‘‘ How happy I'd be with either, were t’other dear 
charmer away.” 

Time, however, adjusts all things, and most of our citizens are very well con- 
tented with the quality of the supplies furnished, and, especially if any go to the 
West, when they come home congratulate themselves on the difference being 
so much in their favor. 
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MANUFACTURERS OF THE 


Genuine Double Gate Peet Valves, 


PEET VALVE Co., 


>= 


Peet Valve Go., 


163 Albany St., 


BOSTON, MASS. 


FOR STEAM, WATER, GAS, Etc. 


Special Valves for all purposes made to order. 2 
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ADVERTISEMENTS. 


1 Vol. Svo. 700 pages. PRICE, $3.00. 


The Manual of American Water-Works. 


18sso. 


COMPILED FROM SPECIAL RETURNS. 


Containing the History, Details of Construction, Source and Mode of 
Water Supply, Pumping Machinery, Distribution, Consumption, Pressure, 
Hydrant Rental, Revenue and Expenses, Cost and Debt, etc., etc. of Every 
Water-Works in the United States and Canada. Also:— 

Directory of Water-Works Officials, with addresses. 

Water-Rates of each City and Village in the United States. 

Illustrations of notable Dams and Reservoirs. 


M. N. BAKER, Ph.B., Editor. 


WHAT IS SAID ABOUT IT. 


** Permit me not only to thank you for the Manual received a few days ago, but to say that, in my 
judgment, I do not see how a water board could conveniently dispense with its use.””— A. H. HUBER, Sec’y 
Westminster (Md.) Water Co. 

** The book is too valuable to any department to delay giving needed information, and prompt response 
should be given.” — R. Topp, Registrar Norfolk ( Va.) Water- Works. 

“T have received your Manual of American Water-Works for 1888. Just the thing I wanted; full of 
statistics and information. A big thing for small money. Put me down for next (1889) issue.’”?— FRED 
ALSTERLUND, Chief Engineer and Superintendent Moline (Iil.) Water-Works. 

“T am in receipt we od valuable book on water-works, for which please accept my thanks. Please 
_. another copy, and bill for same, as soon as possible.””— JAMES P. DoNAHUE, Sec’y Davenport (Ja.) 

‘a 0. 

‘“* We have your Manual of American Water-Works. We find the work complete, and the most satis- 
factory ever published.’’ — THE MIcHIGAN PrpE Co., Bay City, Mich. 

“T consider the Manual of Water-Works wortH $100 A cory to any concern dealing in water-works 
goods or supplies.” — Holyoke Hydrant and Iron Works, C. E. ToRRANCE, Proprietor. ; 


NEW FEATURES OF THE I889 MANUAL. 


A COMPLETE TABLE OF WATER RATES, giving rates for metered water, 
dwellings, bath-tubs, stables, etc., etc., for each city and village in the United States and 


Canada. 
ALSO ILLUSTRATIONS OF WATER-WORKS DAMS of various types, and 
much additional text regarding dams and reservoirs. 


PLEASE REMEMBER that our yearly returns are from official sources, with 
previous descriptions of the various works corrected to date. d 
We include and describe every public water-supply plant in the United States and ‘ 
Canada, and list those works that are for fire protection only. | 


We are in communication with every water-works engineer and contractor of note in 
the country, and have all the most important daily papers, and thus learn of every new 
project and every new water-works. We collect information regarding all new works. 

Ir you MaNuFACTURE oR SELL any kind of water-works supplies, the advertising 
pages of the Manvat are a good medium to reach your customers. In any case you will 
find it a valuable and handy book for reference and general use. 


Published and for sale by 


ENGINEERING NEWS PUBLISHING CO., 
Tribune Building, New York City. 


The 1888 Manual is on Sale at $3 a copy. 
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BOSTON BELTING CO,, 


ORIGINAL MANUFACTURERS OF ALL KINDS OF 


VULCANIZED INDIA-RUBBER GOODS. 


ESTABLISHED 1828. 


Factories of the Boston Belting Company, Boston, Mass., U.S.A. 


OLDEST AND LARGEST MANUFACTURERS IN THE WORLD 


RUBBER BELTING. 
Also Manufact- 


RUBBER PACKING. 


urers of all other Warerooms. 
articles of 
VULCANIZED 
INDIA RUBBER 
for Mechanical and 256-260 Devonshire St., 
Manufacturing pur- BOSTON. 


poses. RUBBER 
VALVES of all de- 

scriptions for 
Hydrants, Pumps, 1 
Engines, Steam- 
ships, etc. 


= 100 Chambers St, 


NEW YORK. 
RUBBER HOSE. 


MLE 
— 
4 5 


ADVERTISEMENTS. 


FIRE HOSE CO. 


. 13 Barclay Street, New York. 


THE LARGEST MANUFACTURERS OF 


RUBBER LINED COTTON HOSE 


of all Descriptions, in the United States or elsewhere. 


Sole Manufacturers of the Celebrated Brands of Seamless Woven Cotton, 
Mildew Proof and Rubber Lined 


FIRE DEPARTMENT HOSE. 


**EUREKA,”’ ** PARAGON,” **RED CROSS,” 
a Triple Hose. a Double Hose. a Single Hose. 


Manufacturers of of every description. 


SOLE MANUFACTURERS OF 


“EUREKA UNDERWRITERS” 


BEST LINEN HOSE, 


made in accordance with the requirements and specifications of the 


Associated Factory Mutual Insurance Companies for Festa 
Linen Fire Hose. 


Every length of the ‘‘ Eureka Underwriters” Best Linen Hose will have a special 
woven trade-mark, Red, White, and Blue, woven in, and branded with black letters every 
fifteen feet, and with serial letters from A to L, which represent the months January to 
December, and year of its manufacture, so the genuineness and date of its manufacture 
can be assured. 


S BR AND Cotton Rubber Lined 
Factory Fire Hose. 


This brand of Rubber Lined Cotton Factory Fire Hose was made in accordance with 
the recommendations of Mr. Joun A. FREEMAN, Hydraulic Engineer and Inspector of the 
‘* Associated Factory Mutual Insurance Companies” of Boston. In addition to its being 
branded “ U.S.,” every length will have a special mark, Red, White, and Blue, woven in, 
to distinguish it. All parties desiring a first-class and reliable Factory Fire Hose should 
specially require the ‘‘ U.S.” brand, and accept no other. 


SAMPLES AND PRICES ON APPLICATION. 


EUREKA FIRE HOSE CoO., 
P.O. Box 1330. No. 13 Barclay St., New York. 
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B2,000 


WATER METERS MADE AND SOLD BY 


National Meter Company, 


JOHN C. KELLEY, President, 


252 Broadway, NEW YORK. New England Agency, 159 Franklin St., BOSTON. 


DECEMBER, 1890, 
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THE POPULAR AND DURABLE 
No other equals it in efficiency or durability, 


TAPPING MACHINE 


SLUYVd ALVOITdNG 

‘UMOISIION Aoss9e pus ‘ouuodeg oQuepy purjsy Buoy pur ‘Burysnpyq ‘yuiog 
‘uinqny :eulyouy, Suiddvy, Suisn sumo} puv Suowe ore oy, 


PATENTS. 


SOLE OWNER OF 


7 Exchange Place, Boston. 


CHARLES CARR, 


Carr’s Patent Automatic Supplementary or Double Valve Hydrant, 
Always Reliable and Operative. Also Single Valve Hydrants. Manufactured only by 


Office, 
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R. D. Woop & Co. 


Engineers, 
Iron Founders, 


and Machinists. 


Office: 400 Chestnut Street, Philadelphia. 


— @onstruetors 


of 


Water «© Gas Works. 


MILLVILLE, 
Foundries 

and Works: {r EN, 


MANUFACTURERS 


—OF— 


CAST IRON PIPE 


TURBINE WHEELS, 


Pumping Machinery, 


Hydraulic Cranes, 


Lifts and Machinery, 


Heavy Loam Castings, 


“Eddy” Valves, 


“Mathews’” Hydrants. 


FIRE HYDRANT 
WitH Crane ATTACHMENT FOR SPRINKLING CART. 
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OWNING AND CONTROLLING ALL 


These Meters are the most DuraBLE, AccuRATE, and RELIABLE Meters 
built — requiring no repairs or attention, and will register accurately on the 
finest stream. They are the only Meters which received the unqualified 
approval of the Meter Testing Commission of the city of Boston. 


82, 84, 86, 88, & 90 Lenox st., Boston, Mass., U.S.A. 


P.O. Box 3659. Write for Circular and Price List. 


CHADWICK LEAD WORKS, 


Nos. 176, 178, 180, 182, and 184 HIGH STREET (Fort Hill Square), 
BOSTON, MASS., 


MANUFACTURERS OF AND DEALERS IN 
LEAD PIPE, TIN PIPE, SHEET LEAD, 
SHEET TIN, RIBBON AND TAPE LEAD, 
WHITE LEAD, Dry and in Oil, RED LEAD, 
LITHARGE, COPPER AND IRON PUMPS, 
SOLDER, PIG LEAD, PIG TIN, ETC., ETC. 


te Lead encasing Electric Cables and Wires a Specialty. 


Proprietors of 


THE FOREST RIVER LEAD WORKS, 


SALEM, MASS. 
Correspondence with Water Works solicited. 
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Samuel Little, President. William J. Bride, Treasurer. 


BOSTON LEAD MANUFACTURING COMPANY, 


Corner of Congress and Franklin Sts., 
162 Congress St. BOSTON. 180 and 182 Franklin St. 


Manufacturers of 


White Lead, Red Lead and Litharge 
Patent Tin-Lined Lead Pipe, 
Pure Block Tin Pipe. 


Lead Pipe and Sheet Lead. 


Also Dealers in 


Pig Lead, Pig Tin, Solder, Pumps, Ete. 


Has an unparalleled Record of more than Fifty Years. 


SALES IN THE UNITED STATES, 5,000,000 BARRELS, 


HOFFMAN” ROSENDALE CEMENT. 


FROM THE STANDS EVERY 


BEST ROCK. & HIGH TEST. 
Heavy Masonry. QUALITY 
RELIABLE. Full Weight. 


TAKES THE LEAD OF AMERICAN CEMENTS. 


Extensively used by the U.S. Government. | 


Receives the approbation of the most eminent 


ENGINEERS AND ARCHITECTS. 


Send for Pamphlet of valuable information to 


Tirnest Ackerman, ““Agents. LAWRENCE CEMENT CO, 
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| Nassau and Beekman Streets - - - - - - NEW YORK. 


THOMSON WATER METER 


On and after May 1, 1891, the 3-in., #-in., and 1-in. sizes of the 
Tuomson Meter will be sold to Water-Works Companies and Departments 
at $9.50, $14, and $19, net, each, respectively. 


Nearly 2,900 THomson Meters have been sold since January 1, 1891, — 
a yearly rate of about 9,000; but now we want to make it 18,000! 


Our manufacturing facilities have just been increased nearly 50 per cent., 
and we carry a complete stock of Meters for Instant Delivery. 


Performance Guaranteed; we Indemnify our Patrons against 
loss in its use. 


A Proved Meter ; its Efficiency and Durability thoroughly demonstrated 
by Time and Severe Duty. 


Adopted, Indursed, and Used by all the prominent Meter Cities, — New 
York, Providence, Fall River, Fitchburg, Lawrence, Hartford, Rochester, 
Buffalo, Detroit, Milwaukee, St. Louis, Atlanta, etc., etc. 


The only mistake that you can make is not to get in line. 


Thomson Co. 


(Sole Makers of the Thomson Water Meter), 


211, 212, and 218 Temple Court Building, 
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UNION WATER METER 


WORCESTER, MASS. 


ESTABLISHED IN 1868. 
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Extra Heavy Rotary Piston Meter. 
ROTARY AND RECIPROCATING PISTON 


WATER MHTERS. 


Sizes 5-8 inch to 12 inches. Send for Catalogue, etc. 


Water Pressure Regulator. 


The only positive Automatic Water Pressure Regulator in the 
market. We have never had a failure. 
Write for Lithotype, etc. 
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An 


DUTY OBTAINED, OVER 110 MILLION FOOT POUNDS. 


HORIZONTAL, VERTICAL, OR BEAM. 


Regular Compound 


ox Triple Expansion. 


Lowest First Cost and Maintenance. 


HIGHEST ECONOMY, 


Total Daily capacity of WORTHINGTON PUMPING ENGINES 


now in service, 


Over 2,000,000,000 Callons. 


Illustrated Pamphlet descriptive of the Worthington 


Pumping Engines will be furnished on application to 


HENRY R. WORTHINGTON, 


and 88 Liberty Street, 145 Broadway, 
NEW YORK CITY. 
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ADVERTISEMENTS. 


KNOWLES STEAM PUMP WORKS, 


BUILDERS OF 


PUMPING 
MACHINHRY. 


Pump CONDENSER. GrearED Power Pump. Freep Pomp. 


STEAM SINGLE 


AND AND 


POWER. DUPLEX. 


Durtex Compound ENGINE. 


Pump. DupLex Barr Pump. 
BOSTON : NEW YORK: 
111 and 118 FEDERAL STREET. 93 LIBERTY STREET. 
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ADVERTISEMENTS. 


GEO. BLAKE MFG. CO., 


BUILDERS OF 


STEAM AND POWER 


111 and 113 Federal Street, 95 and 97 Liberty Street, 
BOSTON. 


NEW YORK. 


ADVERTISEMENTS. 


HE 
HERSEY WATER METER 


FOR 


FIVE YEARS. 


The Hersey MANUFACTURING ComPANyY will make, free of charge, all 
repairs on their meters, which may be returned to the factory as_ inefficient 
from wear or from defective material or construction, for a period of five 


years from date of purchase. 
Experience of the past five years, in manufacturing and selling meters, 


16000 HERSEY WATER METERS 


in repair is so insignificant that the company is entirely warranted in making 


the above guarantee. 
Trial meters of any size sent to water departments on application. 


HERSEY MANUFACTURING CO., 


SOUTH BOSTON, MASS. 


(18) 
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ADVERTISEMENTS. 


ESTABLISHED 1856. 


Warren Foundry and Machine Go. 


WORKS AT PHILLIPSBURG, NEW JERSEY. 


Sales Office, 160 Broadway, New York. 


Cast Iron, Water and Gas 


PIPE, 


From 8 to 48 Inches Diameter. 


— ALSO— 


ALL SIZES OF FLANGED PIPE, 


—AND— 


>*SPECIAL CASTINGS.< 


Flange Pipe, Lamp Posts, 
Stop Valves, Fire Hydrants, | 
and General Foundry Work. | 


BUILDERS’ IRON FOUNDRY 
““Globe”’ Specials. 


Office, Corbin Building, 192 Broadway, New York. 
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Gloucester Iron Works. 


JAMES P. MICHELLON, Secretary. 
WILLIAM SEXTON, Superintendent. 


SAMUEL R. SHIPLEY, President. 
DAVID S. B. CHEW, Treasurer. 


Office, Provident Building, 401 Chestnut Street, 
PHILADELPHIA. 


Cast-Iron Gas and Water Pipes, 


1%, 2, 3, 4, 6, 8, 10, 12, 14,16, 20, 24, 30, 36, and 48 inches Diameter. 


CAST-IRON FLANGE HEATING AND STEAM PIPES. 


2,3, 3%, 4+, 5, 5%, 6, 7, 8, 10, 12, to 48 inches Diameter. 


Fire Hydrants and Stop Valves for Water or Gas, all Sizes. 
Loam, Special, and Sugar-House Castings. 


ALL PIPE PROVED BY HYDROSTATIC PRESSURE. _ 


GrorGceE OrMRop, Joun Donatpson, President, 
Manager and Treas., Emaus, Pa. 136 South Fourth St., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON CO., 


MANUFACTURERS OF 


CAST IBON PIPE, 


FOR WATER AND GAS. 


ALSO 


SPECIAL CASTINGS. 


EMAUS, Lehigh Co., Pa. 
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ADVERTISEMENTS. 


a CARRY IN STOCK 
AND SELL BY THE PIECE, 


special 


We have one of the best Boiler-Shops in New England, 


and make every variety of 


Steam Boilers and Tanks. 


THE TAUNTON LOCO. MANFG. CO., 


WM. R. BILLINGS, Treas. TAUNTON, MASS. 


Globe Special 
Castings. 


CARRIED IN STOCK. 
CHEAPER THAN OLD FORM. 


BUILDERS’ IRON FOUNDRY, 


PROVIDENCE, R.I. 
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ADVERTISEMENTS. 


CHAPMAN VALVE MANUFACTURING CO., 


—MANUFACTURERS OF— 


VALVES AND GATES FOR WAYER, GAS, STEAM, &C. 
GATE FIRE HYDRANTS. 


Section Valve. 


ALL WORK GUARANTEED. 


Section Hydrant. Hydrant. 
General Manager’s Office and Works, Indian Orchard, Mass. 


Treasurer’s Office, 72 Kilby Street, Boston. 


a 
Me Bell End Water Gate. 
i fom \Xi Yj, - é 
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ADVERTISEMENTS. 


Walworth Manufacturing 


16 to 20 Oliver Street, Boston, Mass. 


FOR WATER WORKS. 


Galvanized, Enameled and Plain 


IRON PIPESQFITTINGS, 


Cates, Brass and Iron Valves, Cocks, Etc., Etc. 


CORPORATION AND S¥OP COCKS, TOOLS AND SUPPLIES. 
Morgan’s Extension Shut-off Boxes (New England Agents). 
Miller's Ratchet Pipe Cutting and Threading Tools. 
Stillson and Ashley Grip Wrenches. 
THE HALL TAPPING MACHINE. 


pus 
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For tapping street mains under pressure and inserting service cocks without shutting 
off water or gas. 

We claim for it many advantages over others. 

Our one machine does the work usually requiring two or three. 

It can be used on mains ranging from four to sizteen inch (and upwards). Will 
- stand any pressure, and service cocks of almost any make may be used; thus its usefulness 
is not limited to the supply of a certain cock. It takes 4 inch, % inch, } inch, 1 inch, 14 
inch cocks, and meets any ordinary requirements 


Send for Circular giving Description of its Working Principle, which 
/ is Simple and Correct, or Call and Examine it. 


SWE WARRANT OUR WORK... 
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ADVERTISEMENTS. 


GALVIN BRASS AND IRON WORKS, 


Office and Works: 


Cor, Warren Ave. and 15th St., DETROIT, MICH. 


Sole Manufacturers of the 


GALVIN PATENT COMPOUND WEDGE GATE VALVES 


For Water, Steam, Ammonia, Gas, Oil, Etc. 


COMPOUND WEDGE GATE HYDRANTS, 


Also Improved Compression Fire Hydrants, 


FOOT VALVES, CHECK VALVES, ETC. 


General Brass and Iron Goods for 


STEAM, WATER AND GAS. 


Write for Catalogue and Price List. 
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ADVERTISEMENTS. 


RANDOLPH BRANDT, 


38 
CORTLANDT ST. 


MANUFACTURERS OF THE 


SELDEN PATENT PACKING 


(with and without Rubber Core), 


For Stuffing-Boxes on Plungers, Piston-Rods, 
and Valve-Stems. 


These packings are made of carefully selected materials, FREE FROM GRIT, and are 


SELF-LUBRICATING AND ELASTIC. 


The following are a few of the representative houses who use and recommend the 
Selden Packing: Knowles Steam Pump Works, Pumping Machinery; George F. Blake 
Mfg. Co., Pumping Machinery; The Jno. H. McGowan Co., Pumping Machinery; Geo. 
J. Roberts & Co., Pumping Machinery; The Hooven Owens & Rentschler, Hamilton 
Corliss Engines; The Ritchie & Dyer Co., Stationary and Portable Engines. 


Cc. R. WOODIN, President. WM. F. LOWRY, Treasurer. 
Cc. H. ZEHNDER, Vice-Pres. and Gen. Mer. 
FRED’K H. EATON, Secretary. H. F. GLENN, Gen’! Supt. 


THE JACKSON & WOODIN MEG. CO., | 


MANUFACTURERS OF 


Cast Iron Water and Gas Pipe, 


Special Castings, Lamp Posts, Car Wheels, 


Cars, Merchant Iron and 


Forgings. | 


BERWICK, COL. CO., PENNA. | 
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ADVERTISEMENTS. 


DEANE, 


OF HOLYOKE, 


= 


= 


Daily Pumping Capacity of Deane Water-Works 
Engines in Service, 


Over 325,000,000 Gallons. 


For Illustrated Catalogue write 


THE DEANE STEAM Pump Co., 
HOLYOKE, MASS. 

New York, Boston, Chicago, Philadelphia, 

St. Louis, Denver, Birmingham, Ala. 
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The New England Water Works Assocation 


was organized in Boston, Mass., on June 21st, 1882, with the object of 
providing its members with means for social intercourse and “for the ex- ” 


change of knowledge pertaining to the construction and management of 
water works. From an original membership of only twenty-seven, its 
growth has prospered until it now includes the names of more than.400 men. 
Its membership is divided into two principal classes, viz., Active and Asso- 
ciate. The active membership is further divided into two classes, viz., 
Resident and Non-resident, — the former comprising those residing within 


the limits of New England, while the latter class include those residing else- © * ¥: 


where. The initiation fee for the former class is five dollars; for the latter, 
three dollars. The annual dues for both classes of Active membership is 
two dollars. The Associate membership is open to firms or agents of firms 
engaged in dealing in water-works supplies. The initiation fee for Asso- 
ciate membership is ten dollars, and the annual dues ten dollars. This 
Association has four regular meetings each year, also a series of informal 
monthly meetings, during the winter months, at Boston, Mass. ° 


Tie Jounal of te New England Water Waris Asin 


is a quarterly publication, containing the papers read at the meetings, to- 


gether with verbatim reports of the discussion. It also contains interesting ~ 


contributions from writers of the highest standing. in their profession. ‘Tt 


affords a convenient medium for the interchange of information and ex- 


perience between its members, who are so widely separated as to find 
frequent meetings an impossibility. Its success has more than met the 
expectation of its: projectors; there is a large and increasing demand for 
its issues, and every addition to its subscription list is a material aid in ex- 
tending its field of usefulness. _All members of the Association receive the 
Journal in. return for their annual dues; to all others the subscription is 


two dollars per annum. If upon inspection of the accompanying copy you 


feel so inclined, we should be glad to receive your subscription. 


The Seeretary would be pleased to give further information to any one ) 


desiring the same. Address, 
R. C. P. COGGESHALL, 


New Water Works Association, 


New Bedford, 
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